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1. Introduction 
 It is very difficult for any language learners to write logical essays in a 
language that they do not use all the time.  Although making errors as 
well as finding errors are an inevitable part of language learning process 
and it is rather important, many Asian students including Japanese 
university students are generally reluctant to point out others’ mistakes or 
provide feedback. 
   As an effective collaborative learning approach, a composition theorist 
Elbow introduced a ‘teacherless’ learning style in 1973 [1].  Chaudron 
states that peer-correction is an effective way of correcting errors and it can 
also save the instructor’s time because there is no need for them to read 
drafts and make comments [2].  On the other hand, Krashen argues that 
learning is not necessarily acquired through making errors; corrective 
feedback is not so effective for language learning, and error correction is 
even a serious mistake [3].  Mittan suggested that peer feedback gives 
students a sense of audience, increases students’ motivation as well as 
confidence in their writing [4].  Other researchers have also examined and 
verified the effectiveness of that collaborative learning approach [5]-[8]. 
A number of researches on the effectiveness of the method have also 
been conducted by the author of this paper, and it was found that the peer 
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review activities help students to improve logical thinking skills as well as 
self-correction skills [9]-[18].  Furthermore, I proposed a novel tool to 
assist the evaluation of essay by the Normalized Compression Distance 
(NCD) [19], and later a new method called ‘pict-net abstraction’ which can 
be used in foreign language composition education to help students with 
insufficient comprehension level of the language [20]-[23].  This 
collaborative approach was developed in reference to the method using 
concept maps [24][25].  The proposed approach was found successful in 
making students realize the gaps between author’s intentions and readers’ 
interpretations. 
The remainder of this paper is organized as follows.  The next section 
presents a brief description of visualizing peer review processes for 
composition education in English as a Foreign Language (EFL).  The 
purpose of the research is stated in the third section, and the method of this 
experiment is in the fourth section.  The results and discussion are in the 
fifth section, and the conclusions and implications are stated in the final 
section. 
 
2.  Pictogram Network Abstraction (Pict-net Abstraction) 
 Peer review activities can stimulate students to have a broader 
perspective on the content and form of their essays.  The writers’ 
motivation and self-confidence, however, may increase or even decrease 
depending on the types of feedback.  For students with insufficient 
knowledge of the language it seems quite difficult to make proper 
comments.  Therefore, visualizing peer review processes in EFL writing 
classes would be very useful.  The method using pict-net abstraction can 
be done easily by simply selecting pictograms from the provided pictogram 
lists and linking them.  The good point is that the pict-net abstraction has 
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excellent visibility and the results using this method will not be easily 
affected by surface errors such as minor spelling errors, typographical 
errors, grammatical or syntax errors. 
A pict-net is a directed graph, a set of nodes connected by edges, where 
the edges have a direction associated with them [20].  Pict-nets can 
visualize knowledge and concepts with pictograms that are interconnected 
with one-direction and/or two-direction arrows.  Since pictograms can be 
used without considering age, sex, and nationality, drawing a pict-net can 
become a helping guide to convey the understanding of others’ intentions. 
The distance of the pict-nets between a writer and a reviewer can be 
found using matrix representation and determined by the matrix distance 
measure: sum net!"#$%" − net!"#$"%"! 2average!"#$%&  
The table of matrix representation of pictogram networks are created by 
inputting “one” if the pictograms are linked, and “zero” if the pictograms 
are not linked. 
 
3.  Purpose of the Research 
   The purpose of this research is to find out how essay writers evaluate 
the reviewers’ pict-nets.  The experiments were conducted to find out 
whether or not the visual summaries of the essays helped writers to realize 
the ambiguity of the argument in his or her writing, which led to good 
revision.  Furthermore, the writers were asked to make comments on the 
reviewers’ pict-nets and to rate them on a 1-5 scale according to how the 
main idea in the essay is reflected in the pict-nets. 
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4.  Method of the Experiment 
   On the day of the experiment, I distributed a material with sample 
pictograms and explanations of how to make pict-nets.  To minimize the 
difference in their English comprehension level, I let the participants use 
the electronic dictionaries with the same contents such as unabridged 
dictionaries of English-Japanese, Japanese-English, and English 
Collocations.  A handout was also distributed to show a basic style of 
essay writing as well as useful information about the usage of conjunctions.  
Eight days after the experiment, a different group of students read the 
essays and created pict-nets.  The week following that, each writer 
revised his or her essay based on the pict-nets which two different 
reviewers created.  
 
4.1  Participants 
 The participants were 23 third-year students and 40 second-year 
students enrolled in a pharmacy school in Japan.  The third-year students 
wrote an essay and the second-year students reviewed the essays.  The 
second-year students, who had never done such an activity before, read one 
essay and created a pict-net.  Because of the limited number of students in 
the class, twenty essays were reviewed by two different students, and three 
essays were reviewed by only one student. 
 
4.2  Procedure 
 The following procedures were used to see whether or not what the 
writers wanted to tell was properly conveyed to the readers. 
1. An instructor determined an essay theme and two instructors 
prepared a list of pictograms. 
2. On the day of the experiment a material regarding pict-net and the 
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essay theme were provided. 
3. Participants created a pict-net on the essay theme, and then wrote 
an essay. 
Next week… 
4. A different group of students read the essays and created a pict-net 
based on the essay.  Each student was assigned two essays. 
The following that week… 
5. The writers read their own essay he or she wrote two weeks ago 
and created a new pict-net. 
6. The writers compared their own pict-nets with the reviewers’ 
pict-nets and revised their essays. 
7. The writers assessed the reviewers’ pict-nets. 
8. Participants stated opinions about the experiment. 
9. The instructor disclosed the purpose of the experiment. 
 
4.3  Essay Theme 
The description of the essay theme in the handout was written in 
Japanese.  The following is an English translation of the text provided. 
“There exist female-only carriages on some railways and subways.  
The introduction of such carriages was intended to reduce the 
number of sexual harassment cases and make women feel safe to use 
trains.  In principle, only women can get on female-only carriages, 
but a number of railway companies allow young children, the aged, 
the injured, physically handicapped persons and their caregivers to 
use them.  Considering the advantages and disadvantages of 
introducing female-only carriages, and the pros and cons of 
introducing male-only carriages, decide whether you are for or 
against the existence of female-only carriages.  After deciding your 
position, create a pict-net to describe the structure of your 
composition by the use of provided pictograms interconnected with 
one-direction arrows (→) and/or two-direction arrows (←→ ).  Then, 
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write an essay of more than one hundred English words.  The time 
limit for these tasks is a total of fifty minutes." 
The participants were allowed to use the provided 40 pictograms in Figure 
1 to create pict-nets.  They were permitted to use one pictogram more 
than once if necessary, and were told to mimic and draw the pictogram 
him/herself. 
 
5.  Results and Discussion 
   No reviewers had an experience of this kind of activity, and all 
of them stated that they enjoyed the activity after all.  Some 
reviewers, however, unfortunately could not complete creating a pict-net.  
Moreover, some writers were absent on the day of assessing the reviewers’ 
pict-nets.  Therefore, just fourteen sets of data met exactly the same 
condition. 
 
5.1  Word Count 
The longest original draft contained 156 words and the shortest essay 
contained 128 words.  The average number of words in the original drafts 
was 149.  Twelve out of fourteen revised essays (85.7%) contained a 
larger number of words than the original draft. 
 
 
Figure 1  Pictogram lists distributed to participants 
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5.2  Distance between Pict-nets between Writers and Reviewers 
The distance of the pict-nets between the essay writers and the 
reviewers before and after the peer review activity tended to shorten as 
shown in Table 1.  This means that peer review using pict-net abstraction 
contributed to the better comprehension of the essay contents by the 
reviewers. 
Table 1  Difference of the pict-nets between the writer and the reviewers 
[ Distance: sqrt(sum(net_writer-net_reviewer)2)/average_weight ] 
Essay # Reviewer # Writer's pict-net 1st time 
Writer's pict-net 
2nd time 
26 1 0.338 0.318 
 2 0.345 0.345 
27 1 0.391 0.322 
 2 0.333 0.282 
30 1 0.322 0.311 
 2 0.337 0.315 
32 1 0.335 0.340 
 2 0.364 0.365 
33 1 0.328 0.333 
 2 0.350 0.339 
35 1 0.289 0.320 
 2 0.424 0.500 
37 1 0.333 0.326 
 2 0.322 0.303 
39 1 0.337 0.324 
 2 0.331 0.328 
40 1 0.288 0.326 
 2 0.436 0.424 
41 1 0.555 0.495 
 2 0.444 0.434 
42 1 0.358 0.408 
 2 0.319 0.370 
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5.3  Relationship between Essay Scores and Difference of 
Reviewers’ Pict-nets 
   The essays were assessed by a native speaker of English based on the 
adequacy and organization of the content, cohesion and logicality of the 
text, and the overall quality.  The holistic scoring rubric used for this 
evaluation is shown in Table 2. 
Table 2  Rubric for holistic scoring 
5 Sufficient background information and reasons for the claimed statement; good presentation of coherent logical development 
4 Some but insufficient background information and reasons for the claimed statement; good presentation of coherent logical development 
3 Sufficient background information and reasons for the claimed statements; either incoherent or illogical development 
2 
Insufficient background information or reasons for the claimed 
statement; either incoherent or illogical development, less than 80% of 
the designated length 
1 
(Not acceptable) 
Little or no background information and reasons for the claimed 
statement; incoherent and illogical development 
 
Table 3 shows essays scores assessed by a native speaker of English 
who teaches Japanese students at several different universities as well as 
the difference of the pict-nets between the two different reviewers.  The 
scores of the essays assessed by the native English instructor ranged from 2 
to 5, and there was no unacceptable essay in this experiment.  The 
average essay score of the fourteen essays was 3.5. 
  The correlation coefficient of the essay scores and the difference of two 
reviewers’ pict-nets was 0.071, which showed extremely weak relationship.  
Contrary to my expectations, the essay scores had almost nothing to do 
with the difference of two reviewers’ pict-net in this experiment. 
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Table 3  Essay scores assessed by a native speaker & 
Difference of the pict-nets between the two reviewers 
[ Distance: sqrt(sum(net_writer-net_reviewer)2)/average_weight ] 
Essay # Essay scores by  a native speaker 
Difference of  
two reviewers' pict-nets 
26 5 0.350 
27 3 0.316 
30 4 0.303 
32 4 0.350 
33 5 0.359 
35 2 0.326 
37 3 0.306 
39 4 0.370 
40 2 0.327 
41 3 0.510 
42 3 0.323 
 
5.4  Relationship between Essay Scores and Difference of Essay 
Writer’s 1st and 2nd Pict-nets 
The relationship between the essay scores and the difference of essay 
writer’s first and second pict-nets was examined to see whether or not the 
coherency in the text reflected on essay scores.  The essay scores assessed 
by a native speaker and the difference of essay writer’s first and second 
pict-nets are shown in Table 4.  
The correlation coefficient of the essay scores and the difference of 
essay writer’s first and second pict-nets was -0.86, which showed very 
strong negative relationship.  As expected, the essay scores were higher if 
the writer’s two pict-nets showed similarity.  It was revealed from the 
results that the essay is written logically and its purport is coherent if the 
writer can create similar pict-net after an interval of two weeks; it receives 
a good score. 
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Table 4  Essay scores assessed by a native speaker &  
Difference of the writer’s pict-nets between 1st and 2nd time 
[ Distance: sqrt(sum(net_writer-net_reviewer)2)/average_weight ] 
Essay # Essay scores by  a native speaker 
Difference of writer's pict-nets 
1st vs 2nd 
26 5 0.208 
27 3 0.306 
30 4 0.220 
32 4 0.249 
33 5 0.211 
35 2 0.408 
37 3 0.221 
39 4 0.263 
40 2 0.379 
41 3 0.349 
42 3 0.349 
 
The correlation coefficient of the essay scores and the difference of 
essay writer’s first and second pict-nets was -0.86, which showed very 
strong negative relationship.  As expected, the essay scores were better if 
the writer’s two pict-nets showed similarity.  It was revealed the essay is 
more likely to be written logically and its purport is coherent if the writer 
can create similar pict-net after an interval of two weeks; it receives a good 
score. 
 
5.5  Relationship between Difference of Writer’s First Pict-net 
and Reviewer’s Pict-nets and Reviewer’s Pict-net Scores by Writer 
   The relationship between the difference of the essay writer’s first 
pict-net and the reviewer’s pict-net scores and the scores of the reviewer’s 
pict-net evaluated by the writer are shown in Table 5.  It was examined to 
see how writers perceived the reviewers’ understanding through pict-nets. 
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Table 5  Difference of the writer’s first pict-net and reviewer’s pict-net  
& Scores of the reviewer’s pict-net evaluated by the writer 
[ Distance: sqrt(sum(net_writer-net_reviewer)2)/average_weight ] 
Essay # 
Reviewer        
# 
Difference between 
writer's 1st pict-net and 
reviewer’s pict-net  
Scores of the reviewer's 
pict-net evaluated by  
the writer 
26 1 0.338 5 
  2 0.345 5 
27 1 0.391 3 
  2 0.333 4 
30 1 0.322 4 
  2 0.337 4 
32 1 0.335 4 
  2 0.364 3 
33 1 0.328 4 
  2 0.350 3 
35 1 0.289 5 
  2 0.424 1 
37 1 0.333 4 
  2 0.322 4 
39 1 0.337 4 
  2 0.331 4 
40 1 0.288 5 
  2 0.436 3 
41 1 0.555 3 
  2 0.444 5 
42 1 0.358 5 
  2 0.319 5 
 
The correlation coefficient of the essay writer’s first pict-net and the 
scores of the reviewer’s pict-net evaluated by the writer was -0.50, which 
indicated a fairly negative relationship between them.  As expected, the 
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pict-net scores tended to be higher when the reviewer’s pict-net was closer 
to the writer’s pict-net. 
 
6.  Conclusion 
   In this paper, some evidence was presented to show the effectiveness of 
the method called “Pict-net abstraction” to express writer’s intention.  
This method can be of great help for not only organizing ideas in writing 
essays, but also supporting the effectiveness of peer review activities on 
the development of communication skills.  Within the present experiment, 
it was found quite beneficial in pre-estimating and evaluating the quality of 
essays. 
   Although this study was conducted with a rather small group of 
participants, the findings here have significance in that the use of Pict-net 
abstraction is the activity of a potentially valuable method in which both 
students and technical writing teachers can enjoy participating.  However, 
further analyses are necessary to establish more effective approach. 
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